In situ high energy synchrotron X-ray diffraction measurements were collected on austenitic pseudoelastic NiTi shape memory alloy wires during simple bending. When a critical plateau stress is reached, a phase transformation from austenite-to-martensite occurs. As shown in Figure  1a -c, this transformation was observable in the diffraction patterns. The compressive nature of the interior curve (intrados) and the tensile nature of the exterior curve (extrados) of the wires have been examined at different angles of bending using both Synchrotron X-ray diffraction and scanning electron microscopy. Lattice strains were measured for each phase during bending. Rphase is also observed during bending. Phase and microstrain mapping in combination with imaging show the localized phase transformation behavior in NiTi shape memory alloy wires during bending. As expected, more surface cracks are observed at the apex of the wire and at higher angles of bending. The results contribute to a better understanding of the bending behavior of austenitic pseudoelastic NiTi shape memory alloy wires.
(a) (b) (c) Figure 1 . Representative X-ray diffraction pattern (quarter of image plate) of a pseudoelastic NiTi shape memory alloy wires at a) the middle of the sample where transformation has not occured, b) the interior curve and c) the exterior curve where the transformation to martensite has occurred. All of the diffraction rings were identified for austenite, martensite, and R-phase.
